Abstract: Different N-nucleophiles have been reacted with 4,5-dichloro-1,2,3-dithiazolium chloride (Appel's Salt), producing imines containing the 1,2,3-dithiazole ring.
In the present paper we have studied the reactions of Appel's salt with hydrazine derivatives and amino heterocyc1es (shown in Fig. 1 ), in order to open routes to new heterocyclic systems.
In the course of the investigation into the reaction of 1 with hydrazines using the reported conditions2, it was found that the use of base (triethylamine, Hunig's base, pyridine or lutidine), even when the addition of hydrazines (6a, b, and e) was carried out at 10w temperature, produced a complex reaction mixture, from which the onIy product characterized was the thione 2. Nothing is known about the 10037 10038 A. M. CUADRO and J. ALvAREZ-BuILLA mechanism, but the extra sulfur must come from another molecule of starting material.5 The formation of the thione 2 seems to take place, in the presence of the hydrazine and a base such as pyridine, when lhe reaction of the nucleophile with 1 is slow. The attaek of the base at the sulfur atom then becomes a competing reaction resulting in the formation of 2. Conversely, with more reactive nucleophiles such as aniline the thione 2 is not observed, unless the aniline contains electron withdrawing substituents.
After the initial observations, we concluded that the optimum conditions 10 avoid thione formation were when the reaction of 1 was carried out without base, at room temperature under nitrogen, in DCM or THF, and with slow addition of hydrazines 6 (a-e ). Thus, derivatives 7 were obtained in good yield as salts. However, experiments with benwylhydrazine, p-toluenesulfonylhydrazide and N-aminopthalimide led to neutral derivatives 8(a-e)(Tablel). Reactions of Appel's salt with N-nucleophiles 10039 Derivatives 7 (a-e) were light sensitive, and gradually decomposed by loss of hydrogen chloride. As they seemed promising intermediates for a cycloaddition process we tested 7b under suitable conditions, in the presence of dipolarophiles. Attempts were made hoping that any initially formed N-ylide would react with dimethyl acetylenedicarboxylate (DMAD) or N-methylmaleimide (NMM). However, decomposition was observed, with the imine 4 being the only identifiable product isolated (Fig. 3) ]-+-
The reaction with other nucleophiles such as hydrazones 9 gave the corresponding derivatives 10 in good yield (Table 2 ) without the need for added base. Compounds 8e and 12e were thermally stable, resisting prolonged reflux in solvents such as xylene or DMF. They were also relatively stable when heated at 200°C or 250°C for 5 minutes without solvento When 8e and 12e were pyrolysed at 550oC/l.2 mbar, starting material (80 and 70%) was recovered, with no sign of the expected chloroimine2 ( Fig.7) .
Oxidation of heterocyclic imines 8e and 12e were investigated, and attempts to convert 8e into the S-oxide or S,S-dioxide derivatives were unsuccessful, using the systems: KMnOJAcetone at room temperature; dinitrogen tetroxide/DCM at OOCand m-Chloroperbenwic acid (mCPBA) (2 equiv.)/DCM at Fig.7 room temperature. In all cases 8e was recovered in 62%, 80%, 82% respectively. Although it was slow, treatrnent of 12e with mCPBA/DCM gave the S,S-dioxide 13 in 55% yield after two days ( were obtained for all new compounds described, within 0.4% error. The starting heterocyclic precursors were obtained using previously described methods.l, 2, 7-9
Reaetion of 4,5-diehloro-l,2,3-dithiazolium ehloride with hydrazines.
General proeedure for the preparation of derivatives 7 and 8.
A solution of hydrazine derivative 6 (5 mmol) in dichloromethane (DCM) was added, under nitrogen, to a suspension of 4,5-dichloro-1,2,3-dithiazolium chloride 1 in dry DCM (15 mI). The reaction mixture was stirred at room temperature under nitrogen over 4-6h. After this time the precipitate formed was filtered off under argon and washed with dry DCM. (8), 118 (7), 105 (100),77 (60), 64 (17).
5-(N,N-diphenylhydrazine)-4-chloro-l,2,3-dithiazolium chloride (7a

5-{N-Acetyl-N'-phenylhydrazine)-4-chloro-l ,2,3-dithiazolium chloride (7e
Toluene-4-sulfonic acid 2, 3] [1 ,2,3] 3-dione (8e) . N-Aminopthalimide (0.81 g, 5 mmol) was added in portions 10 a sÚITed suspension of 4,5-dich10ro-1,2,3-dithiazolium ch10ride 1 (1.042 g, 5 mmol) in dry DCM (15 mI). After stirring at room temperature for 4 h under nitrogen, the resulting precipitate was filtered and washed with dry DCM (3x5 mi). Recrystallization from DMF-MeOH gave 8e Reaetion of 4,S-diehlorol,2,3-dithiazolium eh10ride with hydrazones. 4-chloro-{ 1,2,3 ] dithiazol-5 -ylidene)-hydrazine (lOa). 4,5-dich1oro-1,2,3-dithiazolium chloride 1 (1.042 g, 5 mmol) was added to a solution of benzophenonehydrazone 9a (0.981 g, 5 mmol) in dry THF (300 mI) under nitrogen. The solution was stirred at room temperature for 3h, then THF was removed under reduced pressure to afford a red oil, which was purified by chromatography (DCM as eluent) to give lOa (1.230 g, 75%) as a red oi! (Found: C, 54.38; H, 2.93; N, 12.47. CIsHlOCIN3S2 requires: C, 54.29; H, 3.03; N, 12.66%) . IR(film) 3430, 3058, 1586 , 1558 , 1444 , 1323 , 1205 N- (4-chloro-{1 .2,3]dithiazol-5-ylidene-N '-{1-(4-nitrophenyl) 
2-(4-chloro-
dithiazol-5-ylideneamino)-isoindole-l ,
N -B enz hydrylidene-N '-(
Hb (0.405 g, 1.25 mmol) and 1 (0.260 g, 1.5 mmol) were stirred at room temperature in dry DCM (4 mi) for 2 h. Removal of the DCM in vacuo, followed by chromatography of the resulting residue (DCM as eluent) gave 12b (0.489 g, 85%) as a yellow-orange crystalline solid, mp 158°C. (Found: C, 62.85; H, 3.56; N, 11.98. C24H17ClN4S2 requires: C, 62.53; H, 3.71; N, 12.15%) .
IR(KBr) 3420, 3061, 2920, 1577, 1512, 1368, 1167, 871, 778, 734 MHz, C13CD) 159. 5, 150.0, 148.0, 144.7, 136.9, 136.8, 133.0, 132.4, 129,3, 129.2, 128.9, 128.5, 128.2, 127.9, 127.3, 123.4, 110.2,21.06 3,4-] hiadiazole He (0.252 g, 2.5 mmol) was added to a suspension of 1 (0.521 g, 2.5 mmol) in dry DCM (7 mi) . Mter stirring at room temperature for 4 h the residue was isolated and purified by column chromatography (DCM, 100%) to give 12c (0.38 g, 70%) as a yellow solid, mp [234] [235] 20.41; H, 0.70; N, 23.80; C4HClN4S3 requires: C, 20.22; H, 0.42; N, 23.59%) . IR(KBr) 3416, 1509, 1469, 1402, 1168, 902 
